IMPORTANCE Given recent evidence of overdiagnosis and overtreatment of small papillary thyroid cancers (PTCs) and other low-risk cancers, strategies are needed to help patients consider less invasive treatment options.
T hyroid cancer is the most common endocrine malignant abnormality. In recent years the incidence of thyroid cancer has substantially increased worldwide, 1 which has largely been driven by the increase in the detection of papillary thyroid cancers (PTCs). 2 Screening and autopsy studies indicate that asymptomatic PTCs are present in more than 10% of the adult population, 3 and with the surge in the use of diagnostic ultrasound, other imaging modalities, and fine-needle aspiration, these cancers are now more frequently identified. 4 As a result of this, overdiagnosis and subsequent unnecessary treatment has now been recognized to occur in patients with PTC. 5 Surgery, including total or partial removal of the thyroid, is the mainstream treatment for all biopsy-proven PTCs, although Japanese studies have demonstrated that active surveillance can be an effective treatment with comparable rates of growth, metastases, and progression to invasive cancer. 6, 7 Active surveillance can reduce the possibility of overtreatment of PTC, which is particularly important because thyroid surgery is invasive and has the potential to result in complications or adverse effects. 8, 9 Furthermore, total removal of the thyroid involves the reliance on lifelong thyroid replacement medication, with those who have had their thyroid partially removed having more than a 30% chance of also requiring medication.
10,11
Although active surveillance studies are beginning to be acknowledged in clinical practice guidelines, there are still strong recommendations and clinician preferences for surgical intervention. 12, 13 At this time, patient treatment preferences for PTC are largely unknown and hard to test because most patients are still only being recommended surgical interventions.
13
Preferences about treatment are individual and can be driven by personal beliefs and experiences as well as systemic influences. In PTC, there may be a number of different factors associated with treatment options that are important to patients and could affect their decision making (eg, need for lifelong thyroid replacement medication, adverse effects or complications of surgery, risk of mortality, etc). Another factor that has been shown to influence treatment preference is the terminology used to describe the condition.
14 In 2 experimental studies that tested how terminology impacted treatment preferences for ductal carcinoma in situ (DCIS), it was shown that removing the term "cancer" in descriptions of the condition lead to greater preferences for nonsurgical treatments. 15, 16 Ductal carcinoma in situ is a condition similar to small PTCs in that there is only a small possibility that it will cause harm if left undetected and untreated. In both conditions, there have been calls to change the terminology by removing the "cancer" term because this may more appropriately convey their indolence and, in turn, make it easier for patients to consider and choose less aggressive interventions for these tumors. 4, 17 There is currently little evidence on the impact of changing the terminology for PTC or on what trade-offs between benefits and downsides patients are willing to accept with their treatment choice. The proposed experimental study aims to: (1) determine which factors influence treatment decisions for PTC, (2) determine the trade-offs in treatment attributes (ie, characteristics of the treatment options) people are willing to accept, and (3) understand how terminology (cancer terminology vs noncancer terminology) influences preferences and trade-offs.
Providing a better understanding of community preferences for PTC treatment and the impact of terminology can help improve shared decision making between clinicians and patients and can provide evidence on how terminology may impact treatment decisions. This information may help inform future strategies to reduce the potential for overtreatment for this low-risk condition and ensure that treatments offered are aligned with community and patient preferences.
Methods

Overview of Study
Papillary thyroid cancer treatment preferences were evaluated using a discrete choice experiment (DCE), 18 ,19 a quantitative technique that is underpinned by strong theory and based on the premise that a health care good/service/intervention can be described by its characteristics or attributes. In a DCE, levels of each attribute (chances of potential adverse effects, for example) presented to participants are varied in a series of questions and respondents choose the option that they prefer for each question. Discrete choice experiments determine which attributes are driving preferences and the trade-offs between attributes that people are willing to accept. The DCE presented participants with a series of questions, asking them to choose between 3 treatment options for PTC: full surgery (thyroidectomy), partial surgery (hemithyroidectomy), and monitoring (active surveillance). The primary outcome measure was treatment preference.
Participants were randomized to receive 1 of 2 frames of information based on the terminology used to describe the condition: "papillary thyroid cancer" (frame 1) or "papillary thyroid lesion" (frame 2). The 2 frames were identical, other than where the term for the condition is used.
The study was registered with the Australian New Zealand Clinical Trials Registry (ACTRN12617000066381), and ethical approval was obtained from the University of Sydney Human Ethics Research Committee.
Setting and Participants
The DCE was conducted as a web-based survey using an existing general public online research panel that was administered by an independent external organization (Survey Sampling International). This organization maintains an extensive database of over 100 000 Australians who have indicated their willingness to be involved in online survey research in return for points that go toward a small reward (eg, coupons or discounts). From their panels, Survey Sampling International alerted men and women aged 18 years and older that there was a survey available to them. Interested participants who had been previously diagnosed or treated for thyroid cancer were excluded from participating. Survey Sampling International used quota sampling to ensure representativeness in response by sex, age-group, and Australian state in which the participants lived.
Development of Attributes and Levels
Attributes were based on published literature, and qualitative interviews conducted by study authors with 25 patients recently diagnosed with small papillary thyroid cancers.
20
The 8 attributes used in this study to describe PTC treatment options included: chance of requiring lifelong thyroid replacement medication, 10 All of the attributes were presented as simple percentages, with a natural frequency also presented for "chance of dying in the next 20 years" because the denominator was 1000.
23,24
Out-of-pocket costs were presented as the amount not covered by Medicare that participants would personally need to pay over the next 10 years for any clinician visits, tests, and/or treatments, and follow-up was presented in number of months or years.
DCE Design and Sample Size
An initial DCE design was tested in a pilot study to assess understanding and comprehension of attributes, using a convenience sample. Ten participants were asked to complete the experiment to provide lay feedback in terms of understanding, formatting, or text changes. Following any language modifications, a second online pilot was conducted with 203 respondents recruited through Survey Sampling International to collect response data to calculate prior parameter estimates with which to inform the design of the main study and slight modifications to attributes levels were made. Based on the model results from the pilot study, a Bayesian d efficient DCE design was created using NGENE software (d error, 0.0013; s estimate, 157). The full design contained 60 questions, each comparing 3 alternative treatment strategies (full surgery, partial surgery, and monitoring); each participant saw 1 block of 12 questions. Participants were randomly allocated to see questions framed as either cancer or lesion.
Questionnaire
Before participants began the DCE they were given lay definitions of each attribute and specifically told that although each question may look similar, each is slightly different and to try and think about what treatment factors are most important to them. Participants were then presented with an example question (eAppendix 1 in the Supplement). In designing the experiment, all attributes and their definitions were discussed with the entire study team which included a thyroid cancer expert (J.P.B.). 
Results
Participant Characteristics
The DCE was completed by 2054 participants (993 [48.3%] men and 1061 [51.7%] women aged 18 years and older with no history of thyroid cancer. Participants were randomized to the cancer terminology frame (n = 1029) or lesion terminology frame (n = 1025). Participant's characteristics are presented in Table 1 . Across the sample, participants were broadly representative of the Australian public in terms of age, sex, and state of residence. Overall, participants had slightly higher levels of educational attainments than the general Australian public; however, they had comparable household incomes and relationships status. 36 There was no difference in participant characteristics by terminology frame.
Overall Preferences
All attributes significantly influenced preferences for treatment options ( Table 2 and Figure 1 ), except the chance of experiencing fatigue. Attributes also behaved in the a priori expected directions, for example as the chance of needing lifelong medication increased, we expected that there would be a lower preference for that treatment option. Overall, a treatment option was less preferred when the chance of needing lifelong medication increased; when the chance of having voice or calcium problems increased; and when patient out of pocket costs were higher. A treatment option was also preferred when there was a longer duration between follow-up visits. Unsurprisingly, as both the risk of developing invasive thyroid cancer, and the risk of dying from papillary thyroid cancer increased, a treatment option became less preferred. The chance of experiencing fatigue did not influence respondent preferences for treatment of PTC (Table 2 and Figure 1 ). 
Influence of Cancer vs Lesion Terminology on Preferences
Regardless of whether the term "cancer" or "lesion" was used, all attributes influenced preferences in the expected directions (Table 2 ). For the most part, the terminology frame did not significantly impact the relative influence of attributes on treatment preferences. The exceptions were the chance of needing lifelong thyroid medication, out-of-pocket costs, and risk of developing invasive thyroid cancer. For these attributes, the use of the word "lesion" resulted in significantly lower β coefficients, meaning these harms had a significantly greater negative influence on treatment preferences compared with when the cancer terminology was used (Table 2 and Figure 1 ).
Association of Sociodemographic Characteristics With Treatment Preferences
The influence of sociodemographic characteristics on treatment preferences is also presented in Table 2 . For use of both the "lesion" and "cancer" terms, the influence of health literacy consistently impacted preferences for treatment options. Those with lower health literacy were significantly less likely to prefer less invasive treatment options (hemithyroidectomy and active surveillance compared with total thyroidecomy). Other sociodemographic characteristics (English language, employment, income, and health insurance) had variable impact on treatment preferences (Table 2 and Figure 2 ).
Benefit-Harm Trade-offs
Benefit harm trade-offs were calculated as the willingness to accept extra people experiencing harms to avoid (1) an additional person with invasive thyroid cancer and (2) an additional person dying from thyroid cancer ( Table 3) . Although an increased chance of harms were associated with lower preferences for a treatment option, respondents were willing to accept more people experiencing harm to avoid thyroid cancer diagnoses and deaths. There was a difference across terminology frames in tradeoffs participants would be willing to accept. Overall, respondents were willing to accept more harms when the term "cancer" was used compared with the term "lesion" (Table 3) , and this was significant for trade-offs to avoid thyroid cancer deaths. Participants were willing to accept a higher number of additional people experiencing fatigue to avoid 1 person with an invasive thyroid cancer diagnosis and 1 person dying from thyroid cancer than any of the other harms (lifelong mediation, voice problems, calcium problems) across both the cancer and lesion terminology frames (Table 3) . Willingness to pay results also varied with terminology frame and are presented in eAppendix 3 in the Supplement.
Discussion
When comparing terminology frames, people were more willing to accept potential treatment harms when the condition was described using the term "cancer." Those participants for whom the condition was described as a lesion judged the need for lifelong thyroid replacement medication, higher costs, and a higher risk of developing invasive thyroid cancer more negatively compared with those who received the cancer frame. This indicates that when the condition was described as a lesion, participants' acceptance of these specific treatment attributes was lower compared with when the condition was described as a cancer. When the condition was described as a cancer, there was a lower preference for active surveillance and when the condition was described as a lesion, there was a higher preference for hemithyroidectomy. These findings are congruent with previous literature that demonstrates that the use of the cancer term may elicit higher patient preferences for more invasive treatment options.
15,16
Importantly, participants' level of health literacy also impacted preferences for treatment options. This is in line with a growing body of literature demonstrating that health literacy influences patients' attitudes toward shared decision making and their underlying preferences and understanding during health- related decisions. 37 However, for the first time we found an association of health literacy with treatment preferences. Across both terminology frames participants with lower health literacy (compared with higher health literacy) had significantly lower preference for less invasive treatment options (hemithyroidectomy and active surveillance). This novel finding indicates that regardless of the terminology used to describe a condition, health literacy may play an important role in patient's ability to individually weigh potential benefits and harms of treatment options. This emphasizes the importance of the need for clear communication about treatment options and their associated attributes to patients, so that they can make a decision that fits their preferences. When trading benefits against harms, participants were willing to experience higher levels of fatigue compared with other harms. One possible explanation for this may be that troublesome fatigue may be difficult for individuals to comprehend and quantify if they have never experienced it, making them less worried about this particular harm, although it has been found to be a common burdensome complaint of patients with thyroid cancer.
22,38 Notably, terminology (cancer vs lesion) also made a difference to participants' willingness to accept harms to avoid 1 person with an invasive cancer or dying from thyroid cancer. Across most attributes, the mean number of people participants were willing to accept experiencing harms was higher in the cancer frame compared with the lesion frame. This demonstrates that overall when the condition is described as cancer participants are more willing to accept more harms from treatment than when it is described as lesion. The terminology did not seem to impact the willingness to pay to the same degree, with estimates varying across both terminology frames. Taken together, findings suggest that the terminology (cancer vs lesion) used to describe PTC makes a difference to treatment preferences. Although results varied in the degree by which the terminology consistently impacted treatment decision making, we found a difference in participant's overall treatment preferences, a difference between the value attached to some of the treatment attributes and a difference between the benefit-toharm trade-offs. These findings provide important evidence to inform the conversation about changing the terminology of low-risk conditions currently labeled as cancer. 17 Importantly, the health literacy finding highlights the lack of understanding the consequences that use of the cancer terminology may have on individuals and the need for further education about the real and diverse biology of cancer.
Limitations
Our study has important limitations. By virtue of this being a community sample and not a sample of patients diagnosed with PTC, actual treatment preferences may differ for patients. However, our sample did allow us to assess preferences for attributes and treatment, and the effects of terminology on individuals who were unbiased by previous knowledge or experience of PTC, as would be the case in a newly diagnosed patients sample. With the DCE design it is not feasible to include every attribute that may be important to every patient. Instead, we ensured that we included the attributes that were most prevalent in the literature and were discussed in qualitative patient interviews. 20 With these attributes we used standardised levels of risk for each of the different treatment choices presented, when in reality these levels may vary based on the age of the patient, the patient's comorbidities, and surgeon experience. Our assessment of health literacy relied on a widely used single-item measure 27 that asked respondents to self-report their ease completing medical forms. This measure is effective in identifying adults with low levels of health literacy but has poor discrimination for adults with marginal levels of health literacy. Further research could use more extensive measure of health literacy to examine its influence on preferences of treatment. Last, although Survey Sampling International's online panel is one of the largest in Australia and we set quotas for age, sex, and state of residence to be broadly representative of the Australian adult population, it is possible that respondents may not be fully representative of patients most at risk of developing PTC.
Conclusions
Overall, this study makes an important contribution to our understanding of how attributes of treatment, terminology, and patient characteristics, in particular health literacy, influence treatment decision making. It is important that patients make decisions that align with their preferences, so clinician understanding of what drives these patient treatment preferences and decision making is fundamental here. As guidelines supporting more conservative treatments for PTC and other cancers continue to emerge 12 as a result of continuing evidence of the indolent nature of PTC 39 and other cancers, 40-42 dealing with potential overtreatment is critically needed. Our finding that patients with lower health literacy consistently had lower preferences for less invasive treatments is significant and worthy of more investigation to ensure inequalities are not inadvertently created. However, changing the terminology of PTC may be 1 strategy to help reduce overall preferences for more invasive treatment options and patient willingness to endure more serious unnecessary adverse effects from treatments. 1 the authors highlight important issues in thyroid cancer treatment decisions. First, the authors show that the cancer label is associated with a willingness to accept greater harm. When presenting 2054 adults with a discrete choice experiment, the label "papillary thyroid cancer" was associated with a greater willingness to accept more harms than the label "papillary thyroid lesion." This finding is not unique to thyroid cancer-prior authors have recognized the psychological impact of a cancer label and its relationship to overtreatment. 2 However, although a name change has recently occurred for a subtype of thyroid cancer, encapsulated follicular variant of papillary thyroid cancer, 3 it is unlikely that classic variant of papillary thyroid cancer will receive a new name in the near future. The solution to the harmful effects of a "papillary thyroid cancer" label may lie in patient education instead of a new name.
Further emphasizing the importance of patient education, the authors found that lower health literacy is associated with a lower likelihood of preference for less intensive treatment. Thyroid cancer treatment decisions are complex, and poor health literacy can make decision making even more difficult. There are strategies physicians can use to improve patients' understanding of risks and benefits. These strategies include using plain language, presenting absolute risks instead of relative risks, and in some scenarios, providing less but more focused information. 4 The work by Nickel et al emphasizes the need for these strategies to be used by physicians treating thyroid cancer. Education, especially of patients with a lower health literacy, may lead to better quality decisions. Strengths of the study by Nickel et al include the large sample size and the clinically relevant topic. Limitations include the fact that the participants are responding to hypothetical scenarios and are not patients with thyroid cancer facing "real-world" decisions. It is possible that responses would change if the scenario was directly pertinent to the patient. There is also selection bias because these are participants who agreed to be involved in online survey research in return for points toward a small reward. Thus, this cohort may differ from the population at large.
Despite limitations, this study's findings allude to the complexity that will be involved in deescalating treatment intensity for patients with thyroid cancer. Some patients with low-risk thyroid cancer are overtreated and at risk for harm. Helping patients overcome the psychological impact of a cancer label along with improving the awareness and understanding of patients with poor health literacy will be key to reducing the overtreatment of patients with low-risk papillary thyroid cancer. 
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